Successful AML-DC differentiation is reflected by calculated probabilities of 74, 76, 84 and 99%. Probabilities of 1, 10, 14 and 16% reflect the impossibility of AML blasts to differentiate into AML-DC. As shown by the receiver operative characteristic curve depicted in Supplementary Figure 1 , high sensitivity and specificity is reached, using this model to predict AML-DC culture outcome (area under the curve ¼ 0.93, Po0.001).
A microelectronic DNA chip detects the V617F JAK-2 mutation in myeloproliferative disorders A single activating mutation in Janus kinase (JAK)-2 is detected in 65-97% patients with polycythemia vera (PV), [1] [2] [3] in 23-57% with essential thrombocytemia [1] [2] [3] and in 35-57% with idiopathic myelofibrosis. [1] [2] [3] Direct sequencing provides genotyping. 4 Allele-specific-polymerase chain reaction (AS-PCR) is more sensitive but does not yield genotype. 2 Denaturating high-performance liquid chromatography (dHPLC) is as sensitive as AS-PCR but requires a sequencing step for genotyping. 5 Because of the limitations of these assays, a simple and reliable test is needed for screening and genotyping. We developed a microchip diagnostic platform (NMW NanoChip Molecular Biology Workstation, manufactured by Nanogen Inc., San Diego, CA, USA) 6 to identify the JAK-2 mutation in granulo-cyte-derived DNA. Twenty-three DNA samples from patients with PV were analysed by direct sequencing, AS-PCR and microelectronic chip. Sequencing results were as follows: a fragment of 345 genomic DNA was amplified by PCR under standard condition. 4 Out of 23 samples, 21 showed mutated JAK-2, 18/21 presented wild-type and mutated alleles; 3/21 had only the mutated allele (Figure 1a ). AS-PCR was performed as described. 2 Out of 23 samples, 21 showed mutated JAK-2 ( Figure 1b) . To develop the microelectronic chip, primers were designed to amplify a 184 bp region using 5 0 -AGTCTTTCTTT GAAGCAGCAAG-3 0 (forward biotinylated primer) and 5 0 -CTGACACCTAGCTGTGATCCTG-3 0 (reverse primer). Cycling conditions were as follows: 951C for 5 min (one cycle); 951C for 45 s, 581C for 45 s, 721C for 1 min for 36 cycles; 721C for 6 min (one cycle). After active electronic addressing on the microchip, purified PCR products were denatured and washed to eliminate non-biotinylated amplicons. The stabilizer was 5 0 -ACATACTC CATAATTTAAAACCAAATGCTTGTGAGAAAGC-3 0 . Reporters for wild-type (5 0 -CTGAGTCCGAACATTGAGCGTCTCCACA GAC-3 0 ) and mutated alleles (5 0 -GCAGTATATCGCTTGACAAA ACGTCTCCACAGAA-3 0 ) contained a sequence-specific discriminator with a tail hybridizing to either a wild-type or a mutant universal Cy3/Cy5 (cyanine 3/cyanine 5)-labelled probe. Only samples displaying a greater than fivefold signal-to-noise ratio (SNR) were analysed. According to our threshold detection analysis, samples with wild-type to mutant SNR o1:5 were heterozygotes, and those with a ratio 41:5 were wild-type or mutated homozygotes. Laser detects red fluorescence (Cy5) when the Jak2V617F mutation is present and green fluorochrome (Cy3) in its absence ( Figure 1c ). Out of 23 samples, 21 showed mutated JAK-2, with a frequency of 91%. All samples were genotyped: at the first analysis, three were identified as homozygotes (samples 1, 5 and 16); 18 were identified as heterozygotes. Recent studies 7 have demonstrated that the heterozygote population contains clonal and polyclonal granulopoiesis; clonality correlates with the Jak2V617F allelic ratio, which the microelectronic chip also determines (Figure 1c) . The allelic ratio in the three homozygotes shows residual wild-type allele, due, in our view, to residual polyclonal granulopoiesis, which the microchip detects. The allelic ratio of the 18 designated heterozygotes showed different T/G percentages, suggesting different disease stages. Combining microchip results with clonality assays could distinguish true heterozygotes. Starting from whole blood, results for the 23 samples were obtained simultaneously within 5 h. The chip can analyse a maximum of 200 samples at the same time. Overall genotyping was performed in 100% of positive cases. Sensitivity assay (on serial dilution of mutated HEL vs unmutated K562 cell lines) showed that the electronic microchip detects the JAK-2 mutation in at least 1% of a total cell mixture. Our system is a fast, reliable and sensitive alternative to DNA sequencing, AS-PCR or dHPLC. It overcomes the relative low sensitivity of direct sequencing and at the same time provides genotyping data even when sequencing fails or results are hard to interpret. This electronic microchip system is as sensitive as dHPLC, but does not require an extra sequencing step for genotyping. Specific advantages over AS-PCR include automated calculation of the allelic ratio and consequently the genotype without any reduction in sensitivity. Finally, in this description of our high-throughput method, we used PV as an example, but would like to emphasize that the array can be used for any other mutation. 
0 ( þ N indicates LNA positions). After activation of AmpliTaq Gold polymerase (0.5 U; Applied Biosystems, Darmstadt, Germany) at 951C for 11 min, followed by a total of 33 cycles with 951C/10 s, 541C/10 s and 601C/10 s. If samples were analyzed by Genescan, a final step with 40 min at 601C was added to the reaction to complete addition of A-overhangs. 8 (c) Direct sequencing of PCRproducts generated in the presence or absence of the LNA-clamp. Sequencing was performed as described recently 8 using the NPM1r-primer on an ABI377XL automated sequencer. (d) Array hybridization and staining was performed according to the manufacturer's instructions. In brief, 12.5 ml of the biotinylated PCR product were combined with 25 ml of the formamide-based hybridization buffer and applied on the array (30 min, 361C). After a washing step, the enzyme conjugate was added (5 min, 201C) and removed by washing. The specifically bound product was visualized by incubation with the enzyme substrate (2 min), leading to the formation of a dark precipitate. Although these signals are clearly visible, high-resolution images were taken, using a transmission-light film scanner (Chipron). Exemplary capture sequences on the array were ( 
